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Abstract: Law and trade require for ever more complex systems for the quality assurance and the 
documentation. In connection with the obligation to growth by shrinking proceeds, labour becomes the limiting 
factor of production in the viticulture. Automated documentation of all work procedures, both fulfils all relevant 
requirements, and decreases the work load of the operator. Additionally, the use of the satellite navigation for 
position related documentation can improve the efficiency of interplant machine use, by making available 
vehicle detection and guidance functions, which, for instance, can prove the adequate application of 
phytosanitary measures. 
 
REGULATORY FRAMEWORK 
 
The economic necessities for the businesses are well-known. Less discussed are the 
permanently changing statutory obligations for food and feed business operators. The 
directive 1985/374/EEC on product safety, amended by the directive 1999/37/EC, for 
example requires the proof of exoneration to prevent the producer from being charged for any 
damage caused by his product. For that purpose, an exact and legally compliant 
documentation of the production process, as well as its tamper proof archiving, is essential.  
In paragraph 10 of the European Commission’s White Paper on Food Safety traceability 
of food and feed is referred to as an essential part of a successful food policy. With Article 18 
of the Regulation (EC) No 178/2002 of the European Parliament and of the Council, the claim 
for traceability became a law. Due to the fact that in Article 2 with few exclusions everything 
that is intended to be ingested by humans is declared as food, wine growers became food 
business operators. Therefore, they are expected to “have in place systems and procedures” 
to collect and, on demand, “make available to competent authorities” all the information 
concerning the production process of their goods. 
In the regulation (EC) No 582/2004, food business operators are expected to “establish 
and operate food safety programs and procedures based on the HACCP principles” and thus 
also log all data relating to every single step of the production process.  
Beyond the regulations, the quality management systems established by retailers also 
demand appropriate documentation by the wine growers. Hence the maximum possible 
guidance is needed to help the manager comply with the requirements.  
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GRAPE HARVESTING 
 
As shown in figure 1, the work of 3 grape harvesters was documented during the 
vintage 2007. The vineyards were digitized using vineyard management software, and the 
transport route (red), the harvesting (blue lines) and the breaks (red dots) were traced. Thus, 
the traceability, according to Regulation (EC) No 178/2002, in terms of grape harvesting can 
be achieved, which is one more step to complete traceability for each bottle of wine.  
 
 
Figure 1 
Vineyards and the trace route of grape harvesters in a VMS 
 
Furthermore, the system used is able to guide the harvester driver to the vineyards, 
which helps to prevent him from harvesting at the wrong place. The analysis of the tracked 
data shows exactly which vineyards have been harvested, including date and time, work and 
transportation time, harvesting speed and the count of emptying the grapes tank. A 
comparison of the three harvester’s data shows considerable differences in the work/transport 
time ratio, which enables the operator to optimize his work. 
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LABOUR TIME RECORDING 
 
Another workspace is, as shown in figure 2, the capturing of average work time needs 
for each specific task in winegrowing. Depending on the vineyards (slope or plain), the grape 
variety, the training system and many other variables, there are considerable differences in the 
labour needs for each task. Using the same GPS for this study, the collected data, linked with 
the position information, can be used for tracing, too. 
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Figure 2 
Labour needs in wine growing 
 
By equipping each worker with a mobile PC with GPS-receiver, their documented 
relative activities are not only linked to a specific task, but also to a specific vineyard. 
Analyzing the data regarding this single vineyard, some more information necessary for 
traceability is available. The use of GPS in viticulture could help achieve the demand for 
traceability mentioned in Regulation (EC) No 178/2002. The inevitable work load can be 
reduced by using VMS with documentation functionality. 
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AERIAL SPRAYING 
 
A further application area for GPS is aerial spraying. To reconstruct the accuracy of this 
plant protection practice, a helicopter was equipped with 3 GPS receivers. The pilot was 
briefed to fly along the test track and to switch the spray bar on and off. The GPS-receivers 
recorded each track and the switch setting, a camera system gathered images of each flight for 
a photogrammetric survey to evaluate the GPS results (see Figure 3).  
 
 
Figure 3 
Photogrammetric evaluation of the GPS-Tracks 
 
Comparing these results, the GPS tracks coincide with the optical measurements; both, 
shown in figure 3, certify the pilot an average deviation of ± 1,0m in 95% of all measurements 
with an average speed of 35 km/h over ground. 
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Tracks of 6 Flights, photogrammetric survey
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Figure 4 
The helicopter’s average deviation from center line 
 
In figure 4 the results of the photogrammetric evaluation of the GPS-Tracks is shown. 
The data logged by the three receivers on board the helicopter corresponds to the results of the 
optical approach. The average deviation from the desired path was shown to be less than ±1m 
in 95% of all measurements. As a result, the aerial spraying proved to have the potential to be 
as exact as the conventional method, and GPS tracking is an appropriate method to verify 
accurate workmanship. 
 
CONCLUSIONS 
 
The use of GPS in viticulture is a promising approach for the fulfillment of the 
regulations and the demand for documentation of the production process. Furthermore, the 
compilation and analysis of the data shows structural weaknesses in the operation sequence, 
and, in combination with a tamper proof storage, provides an exact and legally compliant 
documentation of the production process. To prevent wine growers from additional workload, 
automatic documentation functionality should be provided. 
 
 
 
 
